ABSTRACT
INTRODUCTION
Critical illness in pregnancy as a morbidity outcome is difficult to define, hence it should be measured and studied precisely. As stated by Harmer, "Death represents the tip of the morbidity iceberg, the size of which is unknown." 1 The stage at which any condition becomes severe enough to be classified as a critical illness has not been clearly defined. However, it may be helpful to consider critical illness as impending, developing, or established significant organ dysfunction, which may lead to long-term morbidity or death. This allows some flexibility in the characterization of disease severity since it recognizes condition that can deteriorate rather quickly in pregnancy.
It has been suggested that most women suffering a critical illness in pregnancy are likely to be in an intensive care unit (ICU). These cases have been described by some as "near-miss" mortality cases. There are many conditions in pregnancy that occur frequently and require special medical care, but do not actually become critical illness. Most women with these complications have relatively uneventful pregnancies that result in good outcome. Nevertheless, each of these conditions can be associated with significant complications that have the potential for serious morbidity, disability, and mortality.
The successful epidemiological evaluation of any particular disease or condition has several prerequisites. Two of the most important prerequisites are that, first, the condition should be accurately defined and, second, there should be measurable outcomes of interest. Another requirement is that there must be some systematic way of data collection or surveillance that will allow the measurement of the outcomes of interest and associated risk factors.
Historically, surveillance of pregnancy-related critical illness has focused on the well-defined outcome of maternal mortality to identify illness or conditions that might have led to maternal death. Maternal mortality data CTDT collection is well established in many places, but specific surveillance systems that track severe complications of pregnancy not associated with maternal mortality are rare. Examination of complicating conditions associated with maternal hospitalization can provide information on the types of conditions requiring hospitalized case.
Obstetric patients are generally young and healthy. The goals of management of critically ill obstetric patients involve intensive monitoring and physiological support for patients with life threatening but potentially reversible conditions. It has been suggested that most women suffering from a critical illness in pregnancy are likely to be in an ICU. These cases have been described by some as "near miss" mortality cases. Most women with these complications have relatively uneventful pregnancies that result in good outcome. Nevertheless, each of these conditions can be associated with significant complications that have the potential for serious morbidity, disability, and mortality.
Hemorrhage and pregnancy-related hypertension with its complications are the two common indications for ICU admissions. Studying the near miss cases may help to modify the hospital processes for timely and better obstetric or medical interventions. Establishment of HDU may help in earlier admission of moderately ill patients for better observation and may also reduce ICU admissions. Early assessment and intervention of critically ill obstetrical patients and the provision of separate ICU for them provide an important role but a team approach involving obstetricians and anesthesiologist is ideal. However, our currently available tools and data base for examining these patients still need improvement. 2 An ICU is a special department of a hospital or healthcare facility that provides intensive care medicine. ICU is highly specified and sophisticated area of a hospital which is specifically designed, staffed, located, furnished, and equipped, dedicated to the management of critically sick patient, injuries, or complications. It is a department with dedicated medical, nursing, and allied staffs (ICU Planning and Designing in India-Guidelines 2010, Guidelines Committee) (ISCCM).
The percentage of obstetric population requiring admission to the ICU is different in different countries based on the socioeconomic status, criteria for ICU admissions, availability of ICU beds, and availability of a high depending unit. It ranges from 0.68 to 0.76% of deliveries in developed countries. 3 The same ranges from 0.13 to 4.6% in developing countries. 4 The mortality in these patients is high and ranges from 0 to 4.9% of ICU admissions in developed countries. 5 The same ranges from 2 to 43.63% in developing countries. 6 Hypertensive disorders and obstetric hemorrhage are the two commonest risk factors for ICU admissions. 7 The other risk factors are sepsis, cardiac disease, and severe anemia. 8 Since ICU admissions are cost consuming, manpower consuming, and unpredictable result oriented, it is thought provoking to reduce primarily the quantity of risk involved in a suspected severe situation by adopting certain preventive risk reduction interventions so that critical nature of a disease/comorbidity is downstaged.
MATERIAL AND METHODS
The study was done at the Department of Obstetrics and Gynecology at SGRDIMSR, Amritsar, and the subjects admitted to emergency/out patient department (OPD) or shifted from OT from 1 December 2016 to 31 May 2018.
Inclusion Criteria
• All the obstetrical emergencies.
• All obstetrical emergencies with/without surgical and medical comorbidities.
• The patients will be evaluated, compared, and categorized into two groups where an intervention is needed as an emergency/urgency to save mother/ fetus/both prior to obstetrical intervention or after the intervention.
Group I
In which, the delay deteriorated the condition and the severity of the disease becoming fatal to the patient. Such patients after intervention were shifted to critical care unit in a joint approach with anesthesiologist as well as other specialists involved in ICU (intervention preceding ICU admission).
Group II
Where medical/surgical morbidities required the need of critical care unit to stabilize the patient first, optimal treatment was given for, e.g., cardiac/jaundice/pulmonary dysfunction followed by obstetrical intervention if any (intervention succeeding the optimizing in ICU). The above two groups were evaluated for their hemodynamic status as well as multi-organ assessment with/ without sepsis.
The parameters noted were age, parity, diagnosis on admission, associated medical and surgical condition, the ward from which the patient was shifted to ICU, reason for ICU admission, any surgical procedure performed, antenatal or postnatal admission, details of treatment given like ventilator support, blood and blood components' transfusion, ionotropic support, and dialysis. The neonatal outcome was noted in terms of death and neonatal intensive care admissions. The total duration of ICU stay was noted.
Cost, duration of stay, interventions like blood transfusion, patient outcome by way of long-term and short-term morbidities, and review of mortality in view of dead patients were analyzed.
The patient being referred to coronary care unit (CCU)/ ICU was thoroughly assessed for all the possibilitiescardiac/respiratory/GIT/neurosensorium. The intensive management was supervised by senior obstetricians as well as ICU interventionist. Close follow up of patient for electrolytes/ABG/urinary output was recorded. The need of blood and blood components was analyzed. The sepsis was taken care of in consultation with microbiologist attending ICU.
Statistical Analysis
The recorded data were compiled and entered in a spreadsheet computer program and analyzed using SPSS version 20 (IBM SPSS Statistics Inc., Chicago, Illinois, USA) Windows software program. Percentages and frequencies were calculated. The statistical test used was Chi-square on three observations on outcome: cause of mortality, outcome of a patients at discharge, and area of improvement.
RESULTS
The majority of the cases in this study were of 37 to 40 weeks (term) gestation accounting for 37.1% of cases. About 14.3% of cases were in the gestational age group of 28 to 34 weeks and 17.1% of cases were of 35 to 36 weeks. About 8.6% cases were of 8 to 12 weeks in early pregnancy. About 22.9% of women were admitted to our hospital in puerperium (Table 1) .
About 57.1% of cases were from rural background and 42.9% of cases were from urban population. The majority of the cases (74.3%) were unbooked and only 25.7% of cases were booked at our hospital. It was further observed that the majority of the cases (51.4%) were of poor socioeconomic strata, 25.7% belonged to lower middle socioeconomic class, and 22.9% cases belonged to lower class. About 40% of cases were uneducated, followed by 37.1% of cases had primary education and 22.9% of cases had secondary education ( Table 2) .
The most common procedure was lower segment caesarean section (LSCS) accounting to 48.6% followed by laprotomy in 14.3% and 11.4% underwent caesarean hysterectomy. About 5.7% of cases had laprotomy for ruptured uterus and ruptured ectopic pregnancy. Normal delivery was done in 2.9% cases. About 17.1% of cases were managed conservatively in which intervention was done outside the institute (Table 3) .
The most common indication of ICU admissions was postpartum hemorrhage (n = 16), hypertensive crisis (n = 7), hemodynamic stability (n = 5), puerperal sepsis (n = 2), asthma (n = 1), acute fatty liver of pregnancy (n = 1), asthma in the case of placenta accrete (n = 1), and tracheostomy management. LSCS was the most common surgical intervention done in our study ( Table 4) .
The most common ICU intervention was blood transfusion (85.7%). Mechanical ventilation was done in 14 cases (40%), inotropic support in 10 cases (10%), antihypertensives given in 12 cases (34.3%), anticonvulsants in 9 cases (25.9%), and dialysis in 3 (8.6%) cases (Table 5) .
It was seen that in two cases, multi-organ dysfunction was the main cause of mortality. One case died due to hypertensive disorder of pregnancy, and acute fatty liver of pregnancy was the cause in other cases. Comparison showed statistically significant results (p < 0.001) ( Table 6 ). Table 7 shows that apart from community awareness which was required in all cases some other areas of improvement were seen. Antenatally, anemia correction, and ultrasound-guided placental localization were the 
DISCUSSION
Obstetric medicine is unique and complicated. Obstetric medicine is different from the general medicine because of the various physiological changes occurring in pregnancy, and only an experienced obstetrician who has good knowledge of obstetric medicine can interpret and understand complex conditions in pregnancy. The threshold of an insult required for ICU admission is low in obstetric patients compared with that of nonpregnant population. We have seen women developing disseminated intravascular coagulation very rapidly with obstetric complications like hemorrhage and hypertensive disorders. The threshold for ventilator support also is low in pregnancy. In this study, the rate of ICU admissions conducted from December 2016 to May 2018 at SGRD Amritsar was 1.8% of all deliveries. A total number of deliveries in this time period were 1,876 in our institute and there were 35 admissions in our ICU.
Al-Suleiman et al. reported a study in 2006 on obstetric admissions to ICU-12-year review with the admission rate of 0.22%. 9 Mabie et al. reported the study with the admission rate of 0.9%. The rate in this study is higher than those studies because most of the ICU cases included in this study were booked elsewhere and referred to our institute for tertiary care. The commonest age group in our study was between 20 and 30 years (51.4%) and 11 patients (31.4%) belonged to the age group of >30 years. A study done by Rochat et al. showed that 72% of cases belonged to the age group of 21 to 30 years. The above results indicate that youth confers protection in critical illness in pregnancy and the adverse outcome of critically ill obstetric patients with advancing age.
11
The commonest gestational age in our study was term gestation (37-40 weeks) accounting for 37.1% and 22.9% in puerperium followed by 17.1% in the gestational age group of 35 to 36 weeks, 14.3% in 28 to 34 weeks, and 8.6% between 8 and 12 weeks indicating that complications are common at term and around the time of delivery. About 22.9% of puerperal cases which got admitted in our ICU were delivered outside hospitals and were referred here and this could be used as an indicator of care in peripheral hospitals especially in the management of the third stage of labor. Hence, there is a need for education in peripheral hospitals for the nurses and junior doctors in active management of third stage of labor and also to identify at-risk cases and for timely referral. A study done by Rathod et al. had similar results with our study stating a majority of ICU admissions at term followed by puerperium. 12 Bhadade et al. reported a study which stated that the maximum admissions requiring ICU were in the third trimester (41%) and in puerperium (33.6%). 13 The other demographic features observed showed that 74.3% of cases were referred and 25.7% of cases were booked. About 51.4% of cases belonged to lower socioeconomic strata and 22.9% of cases belonged to lower middle-class families. A study done by Jain et al. depicted that in referred patients, any delay at an intermediary facility doubled the risk. Subjects belonging to lower socioeconomic class were at almost 2-fold increased risk of admission to ICU as compared to those belonging to middle class. 14 The most common intervention done during our study was LSCS accounting to 48.6%. Keizer et al.
reported a study on obstetric ICU admissions that had a rate of 50.7% of LSCS as a surgical intervention in ICU patients. 15 Zwartt et al. reported a study that had a rate of 52.9% as surgical interventions in ICU patients. 16 The rate of both the studies is comparable with our study which indicates that most of the women needed operative delivery. Cesarean delivery, especially in the presence of obstetric and medical comorbidities, can be the potential risk factors for ICU admission. In our study, it was found that blood and blood components' transfusion was the main ICU intervention done in 85.7% of critically ill patients followed by ventilator support in 40% of cases. A similar result was reported by Rathod et al. which too described blood and blood components' transfusion as the main mainstay at ICU for intervention. 12 The number of maternal deaths was 6 which accounts for 14.3% of obstetric patients admitted in ICU in our study. The commonest causes of maternal mortality were multi-organ dysfunction syndrome (26.05%) and each case of septic shock, hypertensive crisis, peripartum cardiomyopathy, and acute fatty liver of pregnancy. Multiorgan dysfunction has been reported as the commonest cause of mortality by Vasquez et al. who reported that the maternal mortality was 11%, with multiple organ dysfunction syndrome (44%) as the main cause. 17 Neto et al. also reported that multi-organ failure contributed toward to majority of maternal mortality. 18 Karnad et al.
also reported that irrespective of the primary disease, multi-organ failure commonly occurs in pregnancy as an end result. 19 The area of improvement in risk reduction strategies in our study with respect to system facility, infrastructure, and human resources is given in Table 8 CONCLUSION There is a need for training in emergency obstetrics so that the complication can be managed right at the time of occurrence. Training is also required for the junior doctors working in peripheral health centers in identifying at-risk cases and for timely referral. There is a need to train obstetricians in obstetric medicine and critical care to do justice to these critically ill pregnant women. 
